Metal requirements and phosphodiesterase activity of tRNase Z enzymes.
The endonuclease tRNase Z from A. thaliana (AthTRZ1) was originally isolated for its tRNA 3' processing activity. Here we show that AthTRZ1 also hydrolyzes the phosphodiester bond in bis(p-nitrophenyl) phosphate (bpNPP) with a kcat of 7.4 s-1 and a KM of 8.5 mM. We analyzed 22 variants of AthTRZ1 with respect to their ability to hydrolyze bpNPP. This mutational mapping identified fourteen variants that lost the ability to hydrolyze bpNPP and seven variants with reduced activity. Surprisingly, a single amino acid change (R252G) resulted in a ten times higher activity compared to the wild type enzyme. tRNase Z enzymes exist in long and short forms. We show here that in contrast to the short tRNase Z enzyme AthTRZ1, the long tRNase Z enzymes do not have bpNPP hydrolysis activity pointing to fundamental differences in substrate cleavage between the two enzyme forms. Furthermore, we determined the metal content of AthTRZ1 and analyzed the metal requirement for bpNPP hydrolysis. AthTRZ1 shows a high affinity for Zn2+ ions; even upon incubation with metal chelators, 0.76 Zn2+ ions are retained per dimer. In contrast to bpNPP hydrolysis, pre-tRNA processing requires additional metal ions, Mn2+ or Mg2+, as Zn2+ ions alone are insufficient.